So far, none of the literature on the herbicides considered for U.S. programs (including glyphosate, tebuthiuron, and hexazinone) provides evidence of human health effects from pesticide spraying through presence in soil, water, or leaves. Though the paraquat reputedly still used in Mexico is known to be a factor in pesticiderelated poisonings, reports have not specified poisonings as a result of exposures through eradication programs. In July 1998, WOLA recommended in a U.S. cong ressional briefing on coca eradication efforts in Colombia that a credible environmental organization or university be contracted to conduct thorough, independent studies of the health and environmental impact of aerial application of chemical herbicides in the quantities used and under the conditions faced in Colombia. As a result of WOLA's recommendations and those of other human rights and environmental groups, the Congressional Foreign Appropriations Committee recommended that Congress fund such a study, though no specific measures have been taken yet.
Chemical eradication programs have had mixed effects in controlling illicit crops. Efforts are hampered by such factors as growers replanting fields after eradication, the need to revisit the site (sometimes multiple times during a growing season), incomplete destruction of cultivations, failure of herbicides, and problems of quality control, according to the U.S. State Department's 1997 International Narcotics Control Strategy Report. In the coca zones of southern Colombia, glyphosate has eradicated only 30% of crops since application began in late 1993, and coca cultivation has actually expanded from 37,100 ha in 1992 to 67,200 ha in 1996, according to the report, with growers pushing southeastward into the Amazon Basin. Opium production in western Colombia has shrunk only slightly, despite glyphosate spraying.
Security concerns, as well as the mixed performance of glyphosate, prompted a push to use tebuthiuron as an adjunct to glyphosate in Colombia. This past June, under intense pressure from the United States government, the Colombian government agreed to test a pellet form of tebuthiuron to destroy coca and opium poppy crops. In the rebel-controlled growing zones, the pellet form allows spraying from higher altitudes, offering pilots greater protection from gunfire (according to the 1997 International Narcotics Control Strategyv Report, 51 aircraft were hit by hostile fire in 1997 while "involved in or supporting spray operations" in Colombia). The pellet-form tebuthiuron is also more resistant to being washed away by rain because the pellets are soil-applied, unlike glyphosate, which adheres to coca leaves but may be washed off by rainfall before enough of the chemical has penetrated to kill the plant. By September, the testing Helling's tests took place on illicit coca plots in Peru and Panama, and on a tropical U.S. test site chosen for its similar soil and climate. "The Panama site was selected particularly as a 'worst-case scenario' [with] steep hillsides ending at a small stream. I monitored for erosion and herbicide residues in water," Helling explains. No residues of hexazinone or tebuthiuron were detected in streams near the Panama and Peru sites. Glyphosate (applied at the Panama site) was undetected in water oneand-a-half months after treatment, and caused no obvious long-term ecological shift, Helling wrote in his paper. Natural vegetation in Peru and Panama regrew within a few months of treatment with hexazinone, tebuthiuron, or glyphosate, while food crops (growing in or near Peruvian coca fields and treated with hexazinone or tebuthiuron) showed no apparent injury. Helling's work forms part of a very meager body of research on the environmental effects of chemical drug crop eradication. There are relatively few studies of herbicide fate in tropical soils, still fewer studies of herbicides used or considered for drug crop eradication, and no substantive studies of the environmental effects of drug production and processing. "In the real world of coca growing, it's very difficult to collect samples of the type you'd like, because of logistics and safety," Helling says. He has proposed a U.S.-Colombian study on the effects of both chemical eradication and processing of coca, but the study is stalled in Colombia due to protests as to the safety of tebuthiuron.
Helling is convinced that properly applied herbicides can eradicate both coca and opium poppy crops without major environmental damage, and points out that the erosion blamed on coca cultivation would be a common factor in all cultivated agriculture in the region. "Erosion is a serious concern with opium production," he says. "But the worst problem I've seen during recent overflights has been with legitimate agriculture. Overall, the environmental problem that surpasses erosion seems to me to be the deforestation caused by the slash-and-burn technique used to clear land for narcotic crops or conventional agriculture." Anecdotal evidence suggests that persistent eradication operations may convince some growers to turn to other crops.
Some 
